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conCENTRATIO:tI OF A JOPLIN SLIME BY FLOTATION 
Introduction: 
Concentration of the Joplin slimes by means of 
flotation is a subjeot receiving considerable attention at the 
present time, due to high price of zinc. These slimes are the 
accumulation of the finer particles of the ore during the mill-
ing prooess, and their zinc content is well worth considering. 
The praotice in the past has been to sluice these slimes into 
the tailing pond, as no economical method of saving the zinc 
had been employed. 
The objeot of our experiment was to economically 
extract from these slimes by :flotation, a product of" suff-
icient zinc oontent to be of commercial value. 
The slime we used was from the S. J. Ramage Mill 
No.6. West Joplin. It was received dry, and used that way 
for all experiments. 
We performed ten experiments in the Mineral Sep-
aration machine, with very little suocess. This was due, we 
think, to the fineness of the ore. The results of these 
ten experiments were so poor, that we did not reoord them. 
The results reoorded in this thesis are from exper-
iments performed in the Callow pneumatic flotation machine 
in the flotation laboratory of the Missouri Sohool of Mines 
and Metallurgy. 
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In determining the nature of the are, such charact-
eristics as its acidity or alkalinity, chemical analysis, 




Physical Analysis OI the ore (microscopic). 
Chert and calcite. 
Sphalerite, galena and pyrite. 
No included material observed. 










Alkalinity o~ Charge. 
It required 0.387# acid to neutralize 
one ton of pulp. 
Note: Weight of oil in thesis calculated in 





The Tyler Standard Screen Scale 
Cumulative Direct Diagram of Screen Analysis on Sample of_~~bn 5 I ; n~~ ____ -
Name. Date_0l?1iL 30, '9'2-----.-----
,te the Screen 
bed through 






























SCREEN SCALE RATIO 1.414 
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THE W. S. TYLER COMPANY, CLEVELAND. OHIO 
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SCREEN ANALYSIS OF ORE 
--
Mesh '.7eight Per Ou.mu- Assay 
Thru On Grams Cent 1ative 4, 1° % Zinc 
1 65 100 10 2.50 100.00 0.58 
2 100 150 5 1.25 97.50 0.96 
3 150 200 23 5.75 96.25 1.15 
4 200 220 5 1.25 90.50 1.06 
5 220 240 7 1.75 89.25 1.05 
6 240 260 80 20.00 87.50 2.13 
7 260 270 67.50 67.50 6.27 
400 100.00 






























No. 8 Flotation Oil 
No. 17 Flotation Oil 
No. 22 Flotation Oil 
No. 6 Pine 011 
Re£ined Pine Oil 
No. 200 Flotation Oil 
No. 400 Crude Wd. Creosote 
No. 80 Crude Viood Turps. 
No. 15 Special Rosin 
No. 75 Crude r,vood Turps. 
No. 1580 Spec. Pine Oil 
No. 350 Crude Wood Oil 
No. 20 Flotation Oil 




Creosote Oil (26%) 
No. 1 Flotation Oil 
No. 2 Flotation Oil 
No. 4 Flotation Oil 
Ca161 "Bn Oil 
01eio Acid 
Uo. B-12 Oil 
Company 




fT TJ n 
Fla. ~ood Products 
Pensacola Tar & Turp. 
n 11 n 
IT Tf 
IT H TT 
" 
Tf If ff 
TT 1T n 
General Naval Stores 
American Tar Products 
Eimer and Amend 
Meyers Bros. Drug 
n 
" 






Eimer and Amend 
United Naval Stores 
Notw: No. 56 Creosote 011 (26%) appears in thesis as 
Creoeote Oil. 
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CALLO~7 PNEUI,L'!.TIC FLOTATION HACHllrE 
[D 
---------------------f, 





Ore 800 gm. 
Water 5600 gm. 
Reagents used O.50#/Ton No. 17 Flot. Oil. 
Ti~e of Agitation 1 hr. 30 min. 
Results 




Assay of Tails 
Zinc 1.50% 
Extraction 
Weight 0'£ Concentrate 80 gm. 










0.47#/Ton No. 6 Flot. Oil. 
1 hr. 15 min. 
Results 




Assay of Tails 
Zinc 












Time of Agitation 
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0.58#/ Ton, No. 8 Flat. Oil. 
1 hr. 30 min. 
Results 




Assay of Tails 
Zinc 
Extraction 
Weig~t of Concentrate 
Extraction 









Time OT Agitation 
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0.60#/ Ton, No. 1580 Spec. Pine Oil 
1 hr. 15 min. 
Results 




Assay of' Tails 
Zinc 










Ore 800 gm. 
Water 5600 gm. 
Reagents used 0.42#/ Ton, No. 15 Spec. Rosin Oil. 
Time of Agitation 1 hr. 00 min. 
Results 




Assay of Tails 
Zinc 











Time of Agitation 
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J1..j 0.50~ Ton, No. 17 Flet. Oil. 
0.20#/ Ton Turpentine (pure). 
o hr. 45 min. 
Results 




Assay of' Tails 
Zinc 
Extraction 
rfeight of Concentrate 
Extraction 
43.70% 














0.48#/ Ton, No. 200 Flot. Oil. 
o hr. 45 min. 
Results 




Assay of Tails 
Zinc 
















Reagents used 0.48=/1=/ Ton~ No. 75 Crude fi·~-ood Turp. 
Time of Agitation 
Results 




Assay of Tails 
Zinc 
~eight of Conoentrate 
Extraction 
Extraction 









Ore 800 gm. 
Water 5600 gm. 
Reagents used 0.50#/ Ton, No. 400 Crude Wd. Creosote 
Time of Agitation 0 hr. 30 min. 
Results 




Assay of Tails 
Zinc 












EXPERTMElrT no. 10. 
Charge 
Reagents used 0.58#/ Ton, Special Orude 






Assax of Concentrates. 
Assay of Tails 
Extraction 





















0.47#/ Ton, No. 6 Pine Oil. 
4.50#/ Ton Sulphurio Acid. 
1.20//=/ Ton Copper Sull'hate. 
o hr. 30 min. 
Results 




Assay of' Tails 
Zinc 


















0.60#/ Ton, No.4 Flot. Oil. 
o hr. 30 min. 
Results 




Assay of Tails 
Zinc 














Reagents used 0.48#/ Ton, 
"/ o 48-~i: . ,. Ton, 
Time of Agitation 
Results 




Assay of Tails 
Zinc 
Extraction 







1 F1ot. Oil 
2 Flot. Oil 















0.59#/ Ton Calol nBTT Oil. 
1 hr. 00 min. 




Assay of Tails 
Zinc 









EXPERIMENT No. 15. 
Charge 
Ore 800 gm. 
Water 5600 gill. 
Reagents used 
Ti~e of Agitation 
0.50#/ Ton, No 20 Flot. Oil. 
o hr. 45 min. 
Results 




Assay of' Tails 
Zinc 












Time of Agitation 
-21-




0.47:i~/ Ton, No. 80 Crude Wood Turp. 
1 hr. 00 min. 
Results 




Assay of Tails 
Zinc 



















0.60#/ Ton Creosote Oil. 
1 hr. 00 min. 




Assay 0:[ Tails 
Zinc 

















0.50#/ Ton, No. 17 Flot.Oil. 
24.00#1 Ton Cone. Nitric acid 
6.00#/ Ton Potas. Nitrate. 
o hr. 30 min. 
Results 




Assay o:f Tails 
Zinc 


















0.46#/Ton, No. 17 Flot. Oil. 
5.00#/Ton NaHS04 • 
o hr. 30 min. 
Results 




Assay of Tails 
Zinc 


















O.46#/Ton, No. 17 Flot. Oil. 
3.00#/Ton Copper Sulphate. 
3.40#/Ton Sul~huric Acid. 
o hr. 30 min. 
Results 




Assay of Tails 
Zinc 


















0.50#/Ton, No. 109 Flot. Oil. 
o hr. 30 min. 
Results 




Assay of Tails 
Zinc 
















Reagents used 11/ 0.49* Ton Creosote Oil. 
Time OI Agitation 
Results 




Assay of Tai1s 
Zinc 
Weight of Concentrate 
Extraction 
Extraction 















O.45#/Ton9 No. 6 Pine Oil. 
2.50#/Ton Copper Sulphate. 
o hr. 45 min. 
Results 
























0.60#/Ton, No. 17 Flot. Oil. 
O.20#/Ton Turpentine (pure). 
4.50!I=/Ton Copper Sulphate. 
o hr. 30 min. 
Results 




Assay .2f Tails 
Zina 

















Time of Agitation 
O.49#/Ton Creosote Oil. 
o hr. 45 min. 
Results 




Assay of Tails 
Zinc 



















Time of Agitation 
Results 




Assay: of Tails 
Zinc 
Weight of Concentrate 
Extraction 
Extraction 

















0.49#/Ton Creosote Oil. 
o hr. 45 min. 




Assay of Tail.s 
Zinc 


















0.75#/Ton Creosote Oil. 
1 hr. 00 min. 




Assay of Tails 
Zinc 















Heagents used '1-/ O.49t Ton Creosote Oil. 
3.50#/Ton Al(OH)3. 
Time of Agitation 
Results 




Assay of Tails 
Zino 
Weight of Concentrate 
Extraction 
Extraction 














Time of Agitation 
O.49#/Ton Oreosote Oil. 






Assay of Concentrate 
Assay of Tails 
Extraction 










Time of agitation 
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0.45#/Ton Creosote Oil. 
a.18#/Ton No. 17 Flot. Oil. 
O.607:f jTon Sodium Sulphite. 
a hr. 45 min. 
Results 




Assay o:f Tails 
Zinc 
Extraction 
















O.42#/Ton No. 17 Flot. Oil. 
O.60#/Ton Sodium Sulphide. 
o hr. 45 min. 
Results 




Assay of Tails 
Zinc 









EXPERINlENT No. 33. 
Charge 
Ore 800 gm. 
Water 5600 gm. 
Reagents used O.20#/Ton No. 400 Crude Wood Creosote. 
O.20#/Ton No. 1580 Speo. Pine Oil. 
O.20#/Ton Refined Tar Oil. 
Time of Agitation 
Results 




Assay o:f Tails 
Zinc 
Weight of Concentrate 
Extraction 
Extraction 








EXPER 11lIENT No. 34. 
Charge 
Ore 800 gm. 
Water 5400 gm. 
Reagents used O .. 50:/l=/Ton No. 400 Crude Wood Creosote. 






Assay o"f Concentrates 
Assay of Tails 
Extraction 

















O.49#/Ton Creosote Oi1. 
O.25#/Ton No. 17 Pine 011. 
O.25#/Ton CdS04. 
o hr. 45 min. 
Results 




Assay of Tails 
Zinc 















Reagents used O.50#/Ton Creosote Oil. 
4.50#/Ton H2S04. 
Time of Agitation 
Results 




Assay of Tails 
Zinc 
Weight of Conoentrate 
Extraction 
Extraction 
















0.40#/Ton Creosote Oil. 
O.20#/Ton No. 17 Pine Oil. 
O.25#/Ton CdS04 . 
O.50#/Ton Sodium Sulphide. 
1 hr. 00 min. 
Results 




Assay o:f Tails 
Zinc 

















o.401/Ton Creosote Oil. 
O.20#/Ton No. 17 Pine Oil. 
o. 25~;:/Ton CdS04• 
1 hr. 00 min. 
Results 




Assay .2! Tails 
Zinc 










EXPERIMENT No. 39. 
Cha.rge 
Ore 800 gIn. 
5600 gm. Water 
Reagents used O.45#/Ton No. 6 Pine Oil. 
0.25#/Ton CdS04 • 
Time of Agitation 
Results 




Assay of' Tails 
Zinc 
Weight of' Concentrate 
Extraction 
Extraction 














::teagents used O.75#/Ton Sodium Resinate. 
Time of Agitation 
Results 




Assay of Tails 
Zinc 
Weight of Concentrate 
Extraction 
Extraction 
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CONCLUSIONS 
Taking all our results obtained in these experiments 
we have good reasons to assume the following facts: 
(1) That the addition of sulphuric acid lowers the 
extraction. 
Although the 'ore is basic, the addition of a 
small amount of sulphuric acid hinders the extraotion 
materially. There being a small amount of Cadmium 
in the ore as is the case of all Joplin ores, the 
sulphuric aaid, we'Guink, reacts with the Cadmium, 
forming Cadmium Sulphate. This salt hinders the 
flotation of the ore. Results obtained from the 
use of sulphuric acid will 'be found in Expt. no. 36~ 
(2) That the addition of Copper Sulphate lowers the 
extraction. 
The explanation for this is the same as that 
of sulphuric acid, namely, the formation of Cadmium 
Sulphate. The results of the addition of Copper 
Sulphate will be found in Expt. No. 23 - 24. 
In experiments No. 11 - 20 we tried the combination 
of sulphuric acid and Copper Sulphate with the same 
poor results. 
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(3) That the-presence of Cadmium Sulphate lowers the 
extraction. 
The supposition that Cadmit~ Sulphate 1s de-
trimental to the flotation of zinc was suggested 
to us by Mr. M. T. Thornberry, who has found its 
presence in a flotation oharge to be the cause of 
poor results. 
Such a small amount as O.25#/Ton of this salt 
caused a very poor concentrate and extraction. 
The frothing 011s that we found best in all our 
experimental work were used with the Cadmium 
Su~phate in order to makesure that it was the 
presence of the salt that caused the poor re-
sults. The reason that the presence of this salt 
causes the ore not to float, we do not know, but 
whenever it is present, poor results are obtained, 
as found in Expt. No. 35-3B-39. 
(4) That th,e Callow pneumatic machine gave the best 
results. 
The ae;itation being so violent in the Mineral 
Separation macbine, and the ore being so fine, 
much gangue was carried in the concentrates. We 
then tried the Gallow machine. With the more 
easily regulated machine the agitation is much 
less violent and better results were obtained. 
(5) That the beat results were obtained with Creosote 
Oil and Pine Oil. Results to be found in Expt. No. ~-1~ 
17-22-30-31. 
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(6) That the addition of Sodium Sulphide increases the 
extraction. 
We do not know just why this is the case, but 
experiments show that a very good ooncentrate and 
extraction was obtained by its addition to the oharge, 
as can be seen in Expt. No. 31. Now, in Expt. No. 37 
Cadmium Sulphate and Sodium Sul~hide were added in 
the charge with the usual good frothing oils. A 
high extraotion and good oonoentrate were obts.ined, 
due, we think, to the Sodium Sulphide reaoting 
with the Cadmium Sulphate, forming Carumium Sulphide. 
The addition of Cadmium Sulphate, as will be 
remembered, always gave poor results, but in this 
oase it had no eIfect. 
(7) That warm water used in the oharge did not have much 
effeot on the grade of concentrate made. 
(8) That the fineness of the ore lowered the grade of 
concentrate. 
This was probably due to the gangue forming 
a semi-suspensoid and coming down in the concentrate. 
We tried to remedy this condition by adding Aluminum 
Hydroxide, but the air agitation overoame the settl-
ing properties of the hydroxide and did not better 
results aa noted in Expt. No. 29. 
